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SEQUENCE LlSTi: 



: W20R:3"j::-:;. : 73 u par 2006 



<110> University of North Carolina -Chapel Hill 
Stafford, Darrel 
Li, Tao 

<120> IDENTIFICATION OF THE GENE FOR VITAMIN K EPOXIDE REDUCTASE 

<130> 5470.401WO 

<150> US 60/505,527 

<151> 2003-09-23 

<160> 34 

<170> Patentln version 3.2 

<210> 1 

<211> 21 

<212> DNA 

<213> Artificial sequence 
<220> 

<223> Synthetic oligonucleotide primer 



<210> 2 

<211> 21 

<212> DNA 

<213> Artificial sequence 
<220> 

<223> Synthetic oligonucleotide primer 

<400> 2 

ttcttggacc ttccggaaac t 21 



<210> 3 

<211> 19 

<212> DNA 

<213> Artificial sequence 
<220> 

<223> Synthetic oligonucleotide primer 

<400> 3 

gaaggtgaag gtcggagtc 19 



<210> 4 

<211> 20 

<212> DNA 

<213> Artificial sequence 
<220> 

<223> Synthetic oligonucleotide primer 



<400> 1 

tccaacagca tattcggttg c 



21 
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<400> 4 

gaagatggtg atgggatttc 



20 



<210> 
<211> 
<212> 
<213> 



5 

21 
DNA 

Artificial sequence 



<220> 
<223> 



Synthetic oligonucleotide primer 



<400> 5 

ctaggtgagg ccaagaagca a 



21 



<210> 6 

<211> 21 

<212> DNA 

<213> Artificial sequence 
<220> 

<223> Synthetic oligonucleotide primer 

<400> 6 

ctgttcctct cagcagactg c 21 



<210> 7 

<211> 12 

<212> PRT 

<213> Artificial sequence 
<220> 

<223> HPC4 tag sequence 

<400> 7 

Glu Asp Gin Val Asp Pro Arg Leu lie Asp Gly Lys 
1 5 10 



<210> 8 

<211> 3915 

<212> DNA 

<213> Homo sapiens 

<400> 8 

ggttttctcc gcgggcgcct cgggcggaac ctggagataa tgggcagcac ctgggggagc 60 

cctggctggg tgcggctcgc tctttgcctg acgggcttag tgctctcgct ctacgcgctg 120 

cacgtgaagg cggcgcgcgc ccgggaccgg gattaccgcg cgctctgcga cgtgggcacc 180 

gccatcagct gttcgcgcgt cttctcctcc aggtgtgcac gggagtggga ggcgtggggc 240 

ctcggagcag ggcggccagg atgccagatg attattctgg agtctgggat cggtgtgccc 300 

ggggaacgga cacggggctg gactgctcgc ggggtcgttg cacaggggct gagctaccca 36 0 

gcgatactgg tgttcgaaat aagagtgcga ggcaagggac cagacagtgc tggggactgg 420 
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gattattccg gggactcgca cgtgaattgg atgccaagga 


ataacggtga 


ccaggaaagg 


480 


cggggaggca ggatggcggt agagattgac gatggtctca 


aggacggcgc 


gcaggtgaag 


540 


ggggg^gttg gcgatggctg cgcccaggaa caaggtggcc 


cggtctggct 


gtgcgtgatg 


600 


gccaggcgtt agcataatga cggaatacag aggaggcgag 


tgagtggcca 


gggagctgga 


660 


gattctgggg tccagggcaa agataatctg cccccgactc 


ccagtctctg 


atgcaaaacc 


720 


gagtgaaccg ttataccagc cttgccattt taagaattac 


ttaagggccg 


ggcgcggtgg 


780 


cccactcctg taatcccagc actttgggag gccgaggcgg 


atggatcact 


tgaagtcagg 


840 


agttgaccag cctggccaac atggtgaaag cctgtctcta 


ccaaaaatag 


aaaaattaat 


900 


cgggcgctat ggcgggtgcc ttaatcccag ctactcgggg 


gggctaaggc 


aggagaatcg 


960 


cttgaacccg.ggaggcggag gtttcagtga gccgagatcg 


cgccactgca 


ctccagcctg 


1020 


ggccagagtg agactccgtc tcaaaaaaaa aaaaaaaaaa 


aaaaaaaaag 


agacttactt 


1080 


aaggtctaag atgaaaagca gggcctacgg agtagccacg 


tccgggcctg 


gtctggggag 


1140 


aggggaggat agggtcagtg acatggaatc ctgacgtggc 


caaaggtgcc 


cggtgccagg 


1200 


agatcatcga cccttggact aggatgggag gtcggggaac 


agaggatagc 


ccaggtggct 


1260 


tcttggaaat cacctttctc gggcagggtc caaggcactg 


ggttgacagt 


cctaacctgg 


1320 


ttccacccca ccccacccct ctgccaggtg gggcaggggt 


ttcgggctgg 


tggagcatgt 


1380 


gctgggacag gacagcatcc tcaatcaatc caacagcata 


ttcggttgca 


tcttctacac 


1440 


actacagcta ttgttaggtg agtggctccg ccccctccct 


gcccgccccg 


ccccgcccct 


1500 


catccccctt ggtcagctca gccccactcc atgcaatctt 


ggtgatccac 


acagctgaca 


1560 


gccagctagc tgctcatcac ggagcgtcct gcgggtgggg 


atgtggggag 


gtaactaaca 


1620 


ggagtctttt aattggttta agtactgtta gaggctgaag 


ggcccttaaa 


gacatcctag 


1680 


gtccccaggt tttttgtttg ttgttgtttt gagacagggt 


ctggctctgt 


tgcccaaagt 


1740 


gaggtctagg atgcccttag tgtgcactgg cgtgatctca 


gttcatggca 


acctctgcct 


1800 


ccctgcccaa gggatcctcc caccttagcc tcccaagcag 


ctggaatcac 


aggcgtgcac 


1860 


cactatgccc agctaatttt tgtttttgtt tttttttggt 


agagatggtg 


tctcgccatg 


1920 


ttgcccaggc tggtctcaag caatctgtct gcctcagcct 


cccaaagtgc 


tggggggatt 


1980 


acaggcgtga gctaccatgc cccaccaaca ccccagtttt 


gtggaaaaga 


tgccgaaatt 


2040 


cctttttaag gagaagctga gcatgagcta tcttttgtct 


catttagtgc 


tcagcaggaa 


2100 


aatttgtatc tagtcccata agaacagaga gaggaaccaa 


gggagtggaa 


gacgatggcg 


2160 


ccccaggcct tgctgatgcc atatgccgga gatgagacta 


tccattacca 


cccttcccag 


2220 
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caggctccca 


cgctcccttt 


gagtcaccct 


tcccagctcc 


agagaaggca 


tcactgaggg 


o ^ o rt 
22 d 0 


aggcccagca 


ccatggtcct 


ggctgacaca 


tggttcagac 


ttggccgatt 


tatttaagaa 


2340 


attttattgc 


tcagaacttt 


ccctccctgg 


gcaatggcaa gagcttcaga gaccagtccc 


24 00 


ttggagggga 


cctgttgaag 


ccttcttttt 


tttttttttt 


aagaaataat 


cttgctctgt 


2460 


tgcccaggct 


ggagtgcagt 


ggcacaatca 


tagctcactg 


taacctggct 


caagcgatcc 


2 Dz 0 


tcctgagtag 


ctaggactat 


aggcatgtca 


ctgcacccag 


ctaatttttt 


tttttttttt 


2 580 


tttttttttt 


ttgcgacata 


gtctcgctct 


gtcaccaggc 


tggagtgcag 


tggcacgatc 


264 0 


ttggctcact 


gcaacctctg 


cctcccgggt 


tcaagcaatt 


ttcctgcctc 


•agcctcctga 


2700 


gtagctggga 


ctacaggcgc 


gtgtcaccac 


gcccagctaa 


tttttgtatt 


tttagtggag 


2760 


acagggtttc 


accatgttgg 


ctaggatggt 


ctcaatctct 


tgacctggtg 


atccatccgc 


2820 


cttggcctcc 


caaagtgcta 


ggattacagg 


cgtgagtcaa 


cctcaccggg 


catttttttt 


2880 


ttgagacgaa 


gtcttgctct 


tgctgcccaa 


gctggaatgt ggtggcatga 


tctcggctca 


2940 


ctgcaacctc 


cacctcctag 


gttcaagcga 


ttctccacct 


tagcctcccc 


agcagctggg 


3000 


attacaggtg 


cccatcaaca 


cacccggcta 


atttttgtat 


ttttattaga gatggggttt 


3060 


tgccatgttg 


gccaggctgc 


tctcgaactc 


ctaacctcag 


gtgatccacc 


cccattggcc 


3120 


tcccaaaata 


ctgggattac 


aggcatgagc 


caccgtgccc 


agctgaattt 


ctaaattttt 


3180 


gatagagatc 


gggtctttct 


atgttgccca 


agctggtctt 


gaactcctag 


cctaaagcag 


3240 


tcttcccacc 


tcggcctccc 


agagtgtttg 


gaatacgtgc 


gtaagccacc 


acatctgccc 


3300 


tggagcctct 


tgttttagag 


acccttccca 


gcagctcctg gcatctaggt 


agtgcagtga 


336 0 


catcatggag 


tgttcgggag 


gtggccagtg 


cctgaagccc 


acaccggacc 


ctcttctgcc 


342 0 


ttgcaggttg 


cctgcggaca 


cgctgggcct 


ctgtcctgat 


gctgctgagc 


tccctggtgt 


i a q n 
34o0 


ctctcgctgg 


ttctgtctac 


ctggcctgga 


tcctgttctt 


cgtgctctat 


gatttctgca 


J D4 0 


ttgtttgtat 


caccacctat 


gctatcaacg 


tgagcctgat gtggctcagt 


ttccggaagg 


3 b 00 


tccaagaacc 


ccagggcaag 


gctaagaggc 


actgagccct 


caacccaagc 


caggctgacc 


jbbU 


tcatctgctt 


tgctttggca 


tgtgagcctt 


gcctaagggg gcatatctgg gtccctagaa 


1 *7 *5 fS 

3/2 0 


ggccctagat 


gtggggcttc 


tagattaccc 


cctcctcctg 


ccatacccgc acatgacaat 


3780 


ggaccaaatg 


tgccacacgc 


tcgctctttt 


ttacacccag 


tgcctctgac 


tctgtcccca 


3840 


tgggctggtc 


tccaaagctc 


tttccattgc 


ccagggaggg 


aaggttctga gcaataaagt 


3900 


ttcttagatc 


aatca 










3915 



<210> 9 
<211> 806 
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<212> DNA 

<213> Homo sapiens 



<220> 

<Z21> CDS 

<222> (48) . . (536) 

<400> 9 

ggcacgaggg ttttctccgc gggcgcctcg ggcggaacct ggagata atg ggc age 56 

Met Gly Ser 
1 

acc tgg ggg age cct ggc tgg gtg egg etc get ctt tgc ctg acg ggc 104 
Thr Trp Gly Ser Pro Gly Trp Val Arg Leu Ala Leu Cys Leu Thr Gly 
5 10 15 

tta gtg etc teg etc tac gcg ctg cac gtg aag gcg gcg cgc gee egg 152 
Leu Val Leu Ser Leu Tyr Ala Leu His Val Lys Ala Ala Arg Ala Arg 
20 25 30 35 

gac egg gat tac cgc gcg etc tgc gac gtg ggc acc gec ate age tgt 200 
Asp Arg Asp Tyr Arg Ala Leu Cys Asp Val Gly Thr Ala lie Ser Cys 
40 45 50 

teg cgc gtc ttc tec tec agg tgg ggc agg ggt ttc ggg ctg gtg gag 248 
Ser Arg Val Phe Ser Ser Arg Trp Gly Arg Gly Phe Gly Leu Val Glu 
55 60 65 

cat gtg ctg gga cag gac age ate etc aat caa tec aac age ata ttc 296 
His Val Leu Gly Gin Asp Ser lie Leu Asn Gin Ser Asn Ser lie Phe 
70 75 80 

ggt tgc ate ttc tac aca eta cag eta ttg tta ggt tgc ctg egg aca 344 
Gly Cys lie Phe Tyr Thr Leu Gin Leu Leu Leu Gly Cys Leu Arg Thr 
85 90 95 

cgc tgg gee tct gtc ctg atg ctg ctg age tec ctg gtg tct etc get 3 92 

Arg Trp Ala Ser Val Leu Met Leu Leu Ser Ser Leu Val Ser Leu Ala 
100 105 110 115 

ggt tct gtc tac ctg gee tgg ate ctg ttc ttc gtg etc tat gat ttc 440 
Gly Ser Val Tyr Leu Ala Trp lie Leu Phe Phe Val Leu Tyr Asp Phe 
120 125 130 

tgc att gtt tgt ate acc acc tat get ate aac gtg age ctg atg tgg 488 
Cys lie Val Cys lie Thr Thr Tyr Ala He Asn Val Ser Leu Met Trp 
135 140 145 

etc agt ttc egg aag gtc caa gaa ccc cag ggc aag get aag agg cac 536 
Leu Ser Phe Arg Lys Val Gin Glu Pro Gin Gly Lys Ala Lys Arg His 
150 155 160 

tgagccctca acccaagcca ggctgacctc atetgetttg ctttggcatg tgagccttgc 596 

ctaagggggc atatctgggt ccctagaagg ccctagatgt ggggcttcta gattaccccc 656 

tcctcctgcc atacccgcac atgacaatgg accaaatgtg ccacacgctc gctctttttt 716 

acacccagtg cctctgactc tgtccccatg ggctggtctc caaagctctt tccattgccc 776 
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agggagggaa ggttctgagc aataaagttt 8 06 



<210> 10 

<211> 163 

<212> PRT 

<213> Homo sapiens 

<400> 10 

Met Gly Ser Thr Trp Gly Ser Pro Gly Trp Val Arg Leu Ala Leu Cys 
15 10 .15 



Leu Thr Gly Leu Val Leu Ser Leu Tyr Ala Leu His Val Lys Ala Ala 
20 25 30 



Arg Ala Arg Asp Arg Asp Tyr Arg Ala Leu Cys Asp Val Gly Thr Ala 
35 40 45 



lie Ser Cys Ser Arg Val Phe Ser Ser Arg Trp Gly Arg Gly Phe Gly 
50 " 55 60 



Leu Val Glu His Val Leu Gly Gin Asp Ser lie Leu Asn Gin Ser Asn 
65 70 75 80 



Ser lie Phe Gly Cys He Phe Tyr Thr Leu Gin Leu Leu Leu Gly Cys 
85 90 95 



Leu Arg Thr Arg Trp Ala Ser Val Leu Met Leu Leu Ser Ser Leu Val 
100 105 110 



Ser Leu Ala Gly Ser Val Tyr Leu Ala Trp He Leu Phe Phe Val Leu 
115 120 125 



Tyr Asp Phe Cys He Val Cys He Thr Thr Tyr Ala He Asn Val Ser 
130 135 140 



Leu Met Trp Leu Ser Phe Arg Lys Val Gin Glu Pro Gin Gly Lys Ala 
145 150 155 160 



Lys Arg His 



<210> 11 

<211> 5915 

<212> DNA 

<213> Homo sapiens 

<400> 11 

caccatcaga tgggacgtct gtgaaggaga gacctcatct ggcccacagc ttggaaagga 60 
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gagactgact 


gttgagttga 


tgcaagctca 


ggtgttgcca 


ggcgggcgcc 


atgatagtag 


120 


agaggttagg 


atactgtcaa 


gggtgtgtgt 


ggccaaagga 


gtggttctgt 


gaatgtatgg 


180 


gagaaaggga 


gaccgaccac 


caggaagcac 


tggtgaggca 


ggacccggga 


ggatgggagg 


240 


ctgcagcccg 


aatggtgcct 


gaaatagttt 


caggggaaat 


gcttggttcc 


cgaatcggat 


300 


cgccgtattc 


gctggatccc 


ctgatcegct 


ggtctctagg 


tcccggatgc 


tgcaattctt 


360 


acaacaggac 


ttggcatagg 


gtaagcgcaa 


atgctgttaa 


ccacactaac 


acactttttt 


420 


ttttcttttt 


tttttttgag 


acagagtctc 


actctgtcgg 


cctggctgga 


gtgcagtggc 


480 


acgatctcgg 


ctcactgcaa 


cctccggctc 


cccggctcaa 


gcaattctcc 


tgcctcagcc 


540 


tcccgagtag 


ctgggattac 


aggcatgtgc 


caccacgccc 


ggctaatttt 


tgtattttta 


600 


gttgagatgg 


ggtttcacca 


tgttggcgag 


gctggtcttg 


aactcctgac 


ctcaggtaat 


660 


ccgccagcct 


cggcctccca 


aagtgctggg 


attacaagcg 


tgagccaccg 


tgcccggcca 


720 


acagttttta 


aatctgtgga 


gacttcattt 


cccttgatgc 


cttgcagccg 


cgccgactac 


780 


aactcccatc 


atgcctggca 


gccgctgggg 


ccgcgattcc 


gcacgtccct 


tacccgcttc 


840 


actagtcccg 


gcattcttcg 


ctgttttcct 


aactcgcccg 


cttgactagc 


gccctggaac 


900 


agccatttgg 


gtcgtggagt 


gcgagcacgg 


ccggccaatc 


gccgagtcag 


agggccagga 


960 


ggggcgcggc 


cattcgccgc 


ccggcccctg 


ctccgtggct 


ggttttctcc 


gcgggcgcct 


1020 


cgggcggaac 


ctggagataa 


tgggcagcac 


ctgggggagc 


cctggctggg 


tgcggctcgc 


1080 


tctttgcctg 


acgggcttag 


tgctctcgct 


ctacgcgctg 


cacgtgaagg 


cggcgcgcgc 


1140 


ccgggaccgg 


gattaccgcg 


cgctctgcga 


cgtgggcacc 


gccatcagct 


gttcgcgcgt 


1200 


cttctcctcc 


aggtgtgcac 


gggagtggga 


ggcgtggggc 


ctcggagcag 


ggcggccagg 


1260 


atgccagatg 


attattctgg 


agtctgggat 


cggtgtgccc 


ggggaacgga 


cacggggctg 


1320 


gactgctcgc 


ggggtcgttg 


cacaggggct 


gagctaccca 


gcgatactgg 


tgttcgaaat 


1380 


aagagtgcga 


ggcaagggac 


cagacagtgc 


tggggactgg 


gattattccg 


gggactcgca 


1440 


cgtgaattgg 


atgccaagga 


ataacggtga 


ccaggaaagg 


cggggaggca 


ggatggcggt 


1500 


agagattgac 


gatggtctca 


aggacggcgc 


gcaggtgaag 


gggggtgttg 


gcgatggctg 


1560 


cgcccaggaa 


caaggtggcc 


cggtctggct 


gtgcgtgatg 


gccaggcgtt 


agcataatga 


1620 


cggaatacag 


aggaggcgag 


tgagtggcca 


gggagctgga 


gattctgggg 


tccagggcaa 


1680 


agataatctg 


cccccgactc 


ccagtctctg 


atgcaaaacc 


gagtgaaccg 


ttataccagc 


1740 


cttgccattt 


taagaattac 


ttaagggccg 


ggcgcggtgg 


cccactcctg 


taatcccagc 


1800 


actttgggag 


gccgaggcgg 


atggatcact 


tgaagtcagg 


agttgaccag 


cctggccaac 


1860 
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atggtgaaag 


cctgtctcta 


ccaaaaatag 


aaaaattaat 


cgggcgctat 


ggcgggtgcc 


1920 


ttaatcccag 


ctactcgggg 


gggctaaggc 


aggagaatcg 


cttgaacccg 


ggaggcggag 


1980 


gtttcagtga 


gccgagatcg 


cgccactgca 


ctccagcctg 


ggccagagtg 


agactccgtc 


2040 


tcaaaaaaaa 


aaaaaaaaaa 


aaaaaaaaag 


agacttactt 


aaggtctaag 


atgaaaagca 


2100 


gggcctacgg 


agtagccacg 


tccgggcctg 


gtctggggag 


aggggaggat 


agggtcagtg 


2160 


acatggaatc 


ctgacgtggc 


caaaggtgcc 


cggtgccagg 


agatcatcga 


cccttggact 


2220 


aggatgggag 


gtcggggaac 


agaggatagc 


ccaggtggct 


tcttggaaat 


cacctttctc 


2280 


gggcagggtc 


caaggcactg 


ggttgacagt 


cctaacctgg 


ttccacccca 


ccccacccct 


2340 


ctgccaggtg 


gggcaggggt 


ttcgggctgg 


tggagcatgt 


gctgggacag 


gacagcatcc 


2400 


tcaatcaatc 


caacagcata 


ttcggttgca 


tcttctacac 


actacagcta 


ttgttaggtg 


2460 


agtggctccg 


ccccctccct 


gcccgccccg 


ccccgcccct 


catccccctt 


ggtcagctca 


2520 


gccccactcc 


atgcaatctt 


ggtgatccac 


acagctgaca 


gccagctagc 


tgctcatcac 


2580 


ggagcgtcct 


gcgggtgggg 


atgtggggag 


gtaactaaca 


ggagtctttt 


aattggttta 


2640 


agtactgtta 


gaggctgaag 


ggcccttaaa 


gacatcctag 


gtccccaggt 


tttttgtttg 


2700 


ttgttgtttt 


gagacagggt 


ctggctctgt 


tgcccaaagt 


gaggtctagg 


atgcccttag 


2760 


tgtgcactgg 


cgtgatctca 


gttcatggca 


acctctgcct 


ccctgcccaa 


gggatcctcc 


2820 


caccttagcc 


tcccaagcag 


ctggaatcac 


aggcgtgcac 


cactatgccc 


agctaatttt 


2880 


tgtttttgtt 


tttttttggt 


agagatggtg 


tctcgccatg 


ttgcccaggc 


tggtctcaag 


2940 


caatctgtct 


gcctcagcct 


cccaaagtgc 


tggggggatt 


acaggcgtga 


gctaccatgc 


3000 


cccaccaaca 


ccccagtttt 


gtggaaaaga 


tgccgaaatt 


cctttttaag 


gagaagctga 
tagtcccata 


3060 


gcatgagcta 


tcttttgtct 


catttagtgc 


tcagcaggaa 


aatttgtatc 


3120 


agaacagaga 


gaggaaccaa 


gggagtggaa 


gacgatggcg 


ccccaggcct 


tgctgatgcc 


3180 


atatgccgga 


gatgagacta 


tccattacca 


cccttcccag 


caggctccca 


cgctcccttt 


3240 


gagtcaccct 


tcccagctcc 


agagaaggca 


tcactgaggg 


aggcccagca 


ccatggtcct 


3300 


ggctgacaca 


tggttcagac 


ttggccgatt 


tatttaagaa 


attttattgc 


tcagaacttt 


3360 


ccctccctgg 


gcaatggcaa 


gagcttcaga 


gaccagtccc 


ttggagggga 


cctgttgaag 


3420 


ccttcttttt 


tttttttttt 


aagaaataat 


cttgctctgt 


tgcccaggct 


ggagtgcagt 


3480 


ggcacaatca 


tagctcactg 


taacctggct 


caagcgatcc 


tcctgagtag 


ctaggactat 


3540 


aggcatgtca 


ctgcacccag 


ctaatttttt 


tttttttttt 


tttttttttt 


ttgcgacata 


3600 


gtctcgctct 


gtcaccaggc 


tggagtgcag 


tggcacgatc 


ttggctcact 


gcaacctctg 


3660 


cctcccgggt 


tcaagcaatt 


ttcctgcctc 


agcctcctga 


gtagctggga 


ctacaggcgc 


3720 
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gtgtcaccac 


gcccagctaa 


tttttgtatt 


tttagtggag 


acagggtttc 


accatgttgg 


3780 


ctaggatggt 


ctcaatctct 


tgacctggtg 


atccatccgc 


cttggcctcc 


caaagtgcta 


3840 


ggattacagg 


cgtgagtcaa 


cctcaccggg 


catttttttt 


ttgagacgaa 


gtcttgctct 


3900 


tgctgcccaa 


gctggaatgt 


ggtggcatga 


tctcggctca 


ctgcaacctc 


cacctcctag 


3960 


gttcaagcga 


ttctccacct 


tagcctcccc 


agcagctggg 


attacaggtg 


cccatcaaca 


4020 


cacccggcta 


atttttgtat 


ttttattaga 


gatggggttt 


tgccatgttg 


gccaggctgc 


4080 


tctcgaactc 


ctaacctcag 


gtgatccacc 


cccattggcc 


tcccaaaata 


ctgggattac 


4140 


aggcatgagc 


caccgtgccc 


agctgaattt 


ctaaattttt 


gatagagatc 


gggtctttct 


4200 


atgttgccca 


agctggtctt 


gaactcctag 


cctaaagcag 


tcttcccacc 


tcggcctccc 


4260 


agagtgtttg 


gaatacgtgc 


gtaagccacc 


acatctgccc 


tggagcctct 


tgttttagag 


4320 


acccttccca 


gcagctcctg 


gcatctaggt 


agtgcagtga 


catcatggag 


tgttcgggag 


4380 


gtggccagtg 


cctgaagccc 


acaccggacc 


ctcttctgcc 


ttgcaggttg 


cctgcggaca 


4440 


cgctgggcct 


ctgtcctgat 


gctgctgagc 


tccctggtgt 


ctctcgctgg 


ttctgtctac 


4500 


ctggcctgga 


tcctgttctt 


cgtgctctat 


gatttctgca 


ttgtttgtat 


caccacctat 


4560 


gctatcaacg 


tgagcctgat 


gtggctcagt 


ttccggaagg 


tccaagaacc 


ccagggcaag 


4620 


gctaagaggc 


actgagccct 


caacccaagc 


caggctgacc 


tcatctgctt 


tgctttggca 


4680 


tgtgagcctt 


gcctaagggg 


gcatatctgg 


gtccctagaa 


ggccctagat 


gtggggcttc 


4740 


tagattaccc 


cctcctcctg 


ccatacccgc 


acatgacaat 


ggaccaaatg 


tgccacacgc 


4800 


tcgctctttt 


ttacacccag 


tgcctctgac 


tctgtcccca 


tgggctggtc 


tccaaagctc 


4860 


tttccattgc 


ccagggaggg 


aaggttctga 


gcaataaagt 


ttcttagatc 


aatcagccaa 


4920 


gtctgaacca 


tgtgtctgcc 


atggactgtg 


gtgctgggcc 


tccctcggtg 


ttgccttctc 


4980 


tggagctggg 


aagggtgagt 


cagagggaga 


gtggagggcc 


tgctgggaag 


ggtggttatg 


5040 


ggtagtctca 


tctccagtgt 


gtggagtcag 


caaggcctgg 


ggcaccattg 


gcccccaccc 


5100 


ccaggaaaca 


ggctggcagc 


tcgctcctgc 


tgcccacagg 


agccaggcct 


cctctcctgg 


5160 


gaaggctgag 


cacacacctg 


gaagggcagg 


ctgcccttct 


ggttctgtaa 


atgcttgctg 


5220 


ggaagttctt 


ccttgagttt 


aactttaacc 


cctccagttg 


ccttatcgac 


cattccaagc 


5280 


cagtattggt 


agccttggag 


ggtcagggcc 


aggttgtgaa 


ggtttttgtt 


ttgcctatta 


5340 


tgccctgacc 


acttacctac 


atgccaagca 


ctgtttaaga 


acttgtgttg 


gcagggtgca 


5400 


gtggctcaca 


cctgtaatcc 


ctgtactttg 


ggaggccaag 


gcaggaggat 


cacttgaggc 


5460 


caggagttcc 


agaccagcct 


gggcaaaata 


gtgagacccc 


tgtctctaca 


aaaaaaaaaa 


5520 
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aaaaaaaaaa 


ttagecaggc- 


atggtggtgt 


atgtacctat agtcccaact aatcgggaag 


5580 


ctggcgggaa gactgcttga 


geccagaagg 


ttgaggctgc agtgagccat gatcactgea 


5640 


ctccagcctg 


agcaacagag 


caagaccgtc 


tccaaaaaaa aacaaaaaac aaaaaaaaac 


5700 


ttgtgttaac gtgttaaact 


cgtttaatct 


ttacagtgat ttatgaggtg ggtactatta 


5760 


ttatccctat 


cttgatgata 


gggacagagt 


ggctaattag tatgectgag atcacacagc 


5820 


tactgcagga 


ggctctcagg 


atttgaatcc 


acctggtcca tctggctcca gcatctatat 


5880 


gctttttttt 


ttgttggttt 


gtttttgaga 


eggae 


5915 


<210> 12 

<211> 5915 

<212> DNA 

<213> Homo sapiens 








<400> 12 


yyy y ^» 


gtgaaggaga 


gacctcatct ggcccacagc ttggaaagga 


60 


y a y ca <w- l. y c*. u 


y u. ciy l. ^y c* 


tgeaagctea 


ggtgttgcca ggcgggcgcc atgatagtag 


120 


a era rrer t" t* a no 


atactatcaa 


gggtgtgtgt 


ggccaaagga gtggttctgt gaatgtatgg 


180 




*H C4 w C* W v t*- V" 


caggaagcac 


tggtgaggca ggacccggga ggatgggagg 


240 


ctacaaccca 


aat.aat.acct: 


gaaatagttt 


caggggaaat gcttggttcc egaateggat 


300 


raccotattc 


actoaatccc 


ctgatccgct 


ggtctctagg tcccggatgc tgeaattett 


360 


acaacaggac 


ttggcatagg 


gtaagcgcaa 


atgctgttaa ccacactaac acactttttt 


420 


ttttcttttt 


tttttttgag 


acagagtctc 


actctgtegg cctggctgga gtgcagtggc 


480 


aegatctegg 


ctcactgcaa 


cctccggctc 


cccggctcaa gcaattctcc tgcctcagcc 


540 


tcccgagtag 


ctgggattac 


aggcatgtgc 


caccacgccc ggctaatttt tgtattttta 


600 


gttgagatgg 


ggtttcacca 


tgttggcgag 


gctggtcttg aactcctgac ctcaggtaat 


660 


ccgccagcct 


cggcctccca 


aagtgctggg 


attacaagcg tgagccaccg tgcccggcca 


720 


acagttttta 


aatctgtgga 


gacttcattt 


cccttgatgc cttgcagccg cgccgactac 


1 0 r\ 

■ 780 


aactcccatc 


atgcctggca 


gccgctgggg 


ccgcgattcc gcacgtccct tacccgcttc 


840 


actagtcccg 


gcattcttcg 


ctgttttcct 


aactcgcccg cttgactagc gccctggaac 


900 


agecatttgg 


gtcgtggagt 


gegagcaegg 


ccggccaatc gecgagtcag agggecagga 


960 


ggggegegge 


cattcgccgc 


ccggcccctg 


ctccgtggct ggttttctcc gcgggcgcct 


1020 


egggeggaac 


ctggagataa 


tgggcagcac 


ctgggggagc cctggctggg tgcggctcgc 


1080 


tetttgectg 


aegggcttag 


tgctctcgct 


ctacgcgctg caegtgaagg cggcgcgcgc 


1140 


ccgggaccgg 


gattaccgeg 


cgctctgcga 


cgtgggcacc gccatcagct gttcgcgcgt 


1200 
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cttctcctcc aggtgtgcac gggagtggga ggcgtggggc ctcggagcag ggcggccagg 1260 

atgccagatg attattctgg agtctgggat cggtgtgccc ggggaacgga cacggggctg 1320 

gactgctcgc ggggtcgttg cacaggggct gagctaccca gcgatactgg tgttcgaaat 13 80 

aagagtgcga ggcaagggac cagacagtgc tggggactgg gattattccg gggactcgca 1440 

cgtgaattgg atgccaagga ataacggtga ccaggaaagg cggggaggca ggatggcggt 1500 

agagattgac gatggtctca aggacggcgc gcaggtgaag gggggtgttg gcgatggctg 1560 

cgcccaggaa caaggtggcc cggtctggct gtgcgtgatg gccaggcgtt agcataatga 1620 

cggaatacag aggaggcgag tgagtggcca gggagctgga gattctgggg tccagggcaa 1680 

agataatctg cccccgactc ccagtctctg atgcaaaacc gagtgaaccg ttataccagc 1740 

cttgccattt taagaattac ttaagggccg ggcgcggtgg cccactcctg taatcccagc 1800 

actttgggag gccgaggcgg atggatcact tgaagtcagg agttgaccag cctggccaac 1860 

atggtgaaag cctgtctcta ccaaaaatag aaaaattaat cgggcgctat ggcgggtgcc 1920 

ttaatcccag ctactcgggg gggctaaggc aggagaatcg cttgaacccg ggaggcggag 1980 

gtttcagtga gccgagatcg cgccactgca ctccagcctg ggccagagtg agactccgtc 2040 

tcaaaaaaaa aaaaaaaaaa aaaaaaaaag agacttactt aaggtctaag atgaaaagca 2100 

gggcctacgg agtagccacg tccgggcctg gtctggggag aggggaggat agggtcagtg 2160 

acatggaatc ctgacgtggc caaaggtgcc cggtgccagg agatcatcga cccttggact 2220 

aggatgggag gtcggggaac agaggatagc ccaggtggct tcttggaaat cacctttctc 2280 

gggcagggtc caaggcactg ggttgacagt cctaacctgg ttccacccca ccccacccct 2340 

ctgccaggtg gggcaggggt ttcgggctgg tggagcatgt gctgggacag gacagcatcc 2400 

tcaatcaatc caacagcata ttcggttgca tcttctacac actacagcta ttgttaggtg 2460 

agtggctccg ccccctccct gcccgccccg ccccgcccct catccccctt ggtcagctca 2 520 

gccccactcc atgcaatctt ggtgatccac acagctgaca gccagctagc tgctcatcac 2580 

cgagcgtcct gcgggtgggg atgtggggag gtaactaaca ggagtctttt aattggttta 2640 

agtactgtta gaggctgaag ggcccttaaa gacatcctag gtccccaggt tttttgtttg 2700 

ttgttgtttt gagacagggt ctggctctgt tgcccaaagt gaggtctagg atgcccttag 2760 

tgtgcactgg cgtgatctca gttcatggca acctctgcct ccctgcccaa gggatcctcc 2820 

caccttagcc tcccaagcag ctggaatcac aggcgtgcac cactatgccc agctaatttt 2880 

tgtttttgtt tttttttggt agagatggtg tctcgccatg ttgcccaggc tggtctcaag 2940 

caatctgtct gcctcagcct cccaaagtgc tggggggatt acaggcgtga gctaccatgc 3000 

cccaccaaca ccccagtttt gtggaaaaga tgccgaaatt cctttttaag gagaagctga 3060 
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gcatgagcta 


tcttttgtct 


catttagtgc 


tcagcaggaa 


aatttgtatc 


tagtcccata 


3120 


agaacagaga 


gaggaaccaa 


gggagtggaa 


gacgatggcg 


ccccaggcct 


tgctgatgcc 


3180 


atatgccgga 


gatgagacta 


tccattacca 


cccttcccag 


caggctccca 


cgctcccttt 


3240 


gagtcaccct 


tcccagctcc 


agagaaggca 


tcactgaggg 


aggcccagca 


ccatggtcct 


3300 


ggctgacaca 


tggttcagac 


ttggccgatt 


tatttaagaa 


attttattgc 


tcagaacttt 


3360 


ccctccctgg 


gcaatggcaa 


gagcttcaga 


gaccagtccc 


ttggagggga 


cctgttgaag 


3420 


ccttcttttt 


tttttttttt 


aagaaataat 


cttgctctgt 


tgcccaggct 


ggagtgcagt 


3480 


ggcacaatca 


tagctcactg 


taacctggct 


caagcgatcc 


tcctgagtag 


ctaggactat 


3540 


aggcatgtca 


ctgcacccag 


ctaatttttt 


tttttttttt 


tttttttttt 


ttgcgacata 


3600 


gtctcgctct 


gtcaccaggc 


tggagtgcag 


tggcacgatc 


ttggctcact 


gcaacctctg 


3660 


cctcccgggt 


tcaagcaatt 


ttcctgcctc 


agcctcctga 


gtagctggga 


ctacaggcgc 


3720 


gtgtcaccac 


gcccagctaa 


tttttgtatt 


tttagtggag. 


acagggtttc 


accatgttgg 


3780 


ctaggatggt 


ctcaatctct 


tgacctggtg 


atccatccgc 


cttggcctcc 


caaagtgcta 


3840 


ggattacagg 


cgtgagtcaa 


cctcaccggg 


catttttttt 


ttgagacgaa 


gtcttgctct 


3900 


tgctgcccaa 


gctggaatgt 


ggtggcatga 


tctcggctca 


ctgcaacctc 


cacctcctag 


3960 


gttcaagcga 


ttctccacct 


tagcctcccc 


agcagctggg 


attacaggtg 


cccatcaaca 


4020 


cacccggcta 


atttttgtat 


ttttattaga 


gatggggttt 


tgccatgttg 


gccaggctgc 


4080 


tctcgaactc 


ctaacctcag 


gtgatccacc 


cccattggcc 


tcccaaaata 


ctgggattac 


4140 


aggcatgagc 


caccgtgccc 


agctgaattt 


ctaaattttt 


gatagagatc 


gggtctttct 


4200 


atgttgccca 


agctggtctt 


gaactcctag 


cctaaagcag 


tcttcccacc 


tcggcctccc 


4260 


agagtgtttg 


gaatacgtgc 


gtaagccacc 


acatctgccc 


tggagcctct 


tgttttagag 


4320 


acccttccca 


gcagctcctg 


gcatctaggt 


agtgcagtga 


catcatggag 


tgttcgggag 


4380 


gtggccagtg 


cctgaagccc 


acaccggacc 


ctcttctgcc 


ttgcaggttg 


cctgcggaca 


4440 


cgctgggcct 


ctgtcctgat 


gctgctgagc 


tccctggtgt 


ctctcgctgg 


ttctgtctac 


4500 


ctggcctgga 


tcctgttctt 


cgtgctctat 


gatttctgca 


ttgtttgtat 


caccacctat 


4560 


gctatcaacg 


tgagcctgat 


gtggctcagt 


ttccggaagg 


tccaagaacc 


ccagggcaag 


4620 


gctaagaggc 


actgagccct 


caacccaagc 


caggctgacc 


tcatctgctt 


tgctttggca 


4680 


tgtgagcctt 


gcctaagggg 


gcatatctgg 


gtccctagaa 


ggccctagat 


gtggggcttc 


4740 


tagattaccc 


cctcctcctg 


ccatacccgc 


acatgacaat 


ggaccaaatg 


tgccacacgc 


4800 


tcgctctttt 


ttacacccag 


tgcctctgac 


tctgtcccca 


tgggctggtc 


tccaaagctc 


4860 
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tttccattgc 


ccagggaggg 


aaggttctga 


gcaataaagt ttcttagatc aatcagccaa 


4920 


gtctgaacca 


tgtgtctgcc 


atggactgtg 


gtgctgggcc 


tccctcggtg ttgccttctc 


4980 


tggagctggg 


aagggtgagt 


cagagggaga 


gtggagggcc 


tgctgggaag ggtggttatg 


5040 


ggtagtctca 


tctccagtgt 


gtggagtcag 


caaggcctgg 


ggcaccattg gcccccaccc 


5100 


ccaggaaaca 


ggctggcagc 


tcgctcctgc 


tgcccacagg 


agccaggcct cctctcctgg 


5160 


gaaggctgag 


cacacacctg 


gaagggcagg 


ctgcccttct ggttctgtaa atgcttgctg 


5220 


ggaagttctt 


ccttgagttt 


aactttaacc 


cctccagttg 


ccttatcgac cattccaagc 


5280 


cagtattggt 


agccttggag 


ggtcagggcc 


aggttgtgaa ggtttttgtt ttgcctatta 


5340 


tgccctgacc 


acttacctac 


atgccaagca 


ctgtttaaga 


acttgtgttg gcagggtgca 


5400 


gtggctcaca 


cctgtaatcc 


ctgtactttg 


ggaggccaag 


gcaggaggat cacttgaggc 


5460 


caggagttcc 


agaccagcct 


gggcaaaata 


gtgagacccc 


tgtctctaca aaaaaaaaaa 


5520 


aaaaaaaaaa 


ttagccaggc 


atggtggtgt 


atgtacctat 


agtcccaact aatcgggaag 


5580 


ctggcgggaa 


gactgcttga 


gcccagaagg 


ttgaggctgc 


agtgagccat gatcactgca 


5640 


ctccagcctg 


agcaacagag 


caagaccgtc 


tccaaaaaaa 


aacaaaaaac aaaaaaaaac 


5700 


ttgtgttaac 


gtgttaaact 


cgtttaatct 


ttacagtgat 


ttatgaggtg ggtactatta 


5760 


ttatccctat 


cttgatgata 


gggacagagt 


ggctaattag tatgcctgag atcacacagc 


5820 


tactgcagga 


ggctctcagg 


atttgaatcc 


acctggtcca 


tctggctcca gcatctatat 


5880 


gctttttttt 


ttgttggttt 


gtttttgaga 


cggac 




5915 



<210> 13 

<211> 5915 

<212> DNA 

<213> Homo sapiens 

<400> 13 



caccatcaga tgggacgtct 


gtgaaggaga 


gacctcatct 


ggcccacagc 


ttggaaagga 


60 


gagactgact gttgagttga 


tgcaagctca 


ggtgttgcca 


ggcgggcgcc 


atgatagtag 


120 


agaggttagg atactgtcaa 


gggtgtgtgt 


ggccaaagga 


gtggttctgt gaatgtatgg 


180 


gagaaaggga gaccgaccac 


caggaagcac 


tggtgaggca 


ggacccggga ggatgggagg 


240 


ctgcagcccg aatggtgcct 


gaaatagttt 


caggggaaat 


gcttggttcc 


cgaatcggat 


300 


cgccgtattc gctggatccc 


ctgatccgct 


ggtctctagg 


tcccggatgc 


tgcaattctt 


360 


acaacaggac ttggcatagg 


gtaagcgcaa 


atgctgttaa 


ccacactaac 


acactttttt 


420 


ttttcttttt tttttttgag 


acagagtctc 


actctgtcgg 


cctggctgga 


gtgcagtggc 


480 


acgatctcgg ctcactgcaa 


cctccggctc 


cccggctcaa 


gcaattctcc 


tgcctcagcc 


540 
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tcccgagtag 


ctgggattac 


aggcatgtgc 


caccacgccc 


ggctaatttt 


tgtattttta 


600 


gttgagatgg 


ggtttcacca 


tgttggcgag 


gctggtcttg 


aactcctgac 


ctcaggtaat 


c c n 
660 


ccgccagcct 


cggcctccca 


aagtgctggg 


attacaagcg 


tgagccaccg 


tgcccggcca 


72 0 


acagttttta 


aatctgtgga 


gacttcattt 


cccttgatgc 


cttgcagccg 


cgccgactac 


780 


aactcccatc 


atgcctggca 


gccgctgggg 


ccgcgattcc 


gcacgtccct 


tacccgcttc 


840 


actagtcccg 


gcattcttcg 


ctgttttcct 


aactcgcccg 


cttgactagc 


gccctggaac 


900 


agccatttgg 


gtcgtggagt 


gcgagcacgg 


ccggccaatc 


gccgagtcag 


agggccagga 


960 


ggggcgcggc 


cattcgccgc 


ccggcccctg 


ctccgtggct 


ggttttctcc 


gcgggcgcct 


1020 


cgggcggaac 


ctggagataa 


tgggcagcac 


ctgggggagc 


cctggctggg 


tgcggctcgc 


1080 


tctttgcctg 


acgggcttag 


tgctctcgct 


ctacgcgctg 


cacgtgaagg 


cggcgcgcgc 


1140 


ccgggaccgg 


gattaccgcg 


cgctctgcga 


cgtgggcacc 


gccatcagct 


gttcgcgcgt 


1200 


cttctcctcc 


aggtgtgcac 


gggagtggga 


ggcgtggggc 


ctcggagcag 


ggcggccagg 


1260 


atgccagatg 


attattctgg 


agtctgggat 


cggtgtgccc 


ggggaacgga 


cacggggctg 


1320 


gactgctcgc 


ggggtcgttg 


cacaggggct 


gagctaccca 


gcgatactgg 


tgttcgaaat 


1380 


aagagtgcga 


ggcaagggac 


cagacagtgc 


tggggactgg 


gattattccg 


gggactcgca 


1440 


cgtgaattgg 


atgccaagga 


ataacggtga 


ccaggaaagg 


cggggaggca 


ggatggcggt 


1500 


agagattgac 


gatggtctca 


aggacggcgc 


gcaggtgaag 


gggggtgttg 


gcgatggctg . 


1560 


cgcccaggaa 


caaggtggcc 


cggtctggct 


gtgcgtgatg 


gccaggcgtt 


agcataatga 


1620 


cggaatacag 


aggaggcgag 


tgagtggcca 


gggagctgga 


gattctgggg 


tccagggcaa 


1680 


agataatctg 


cccccgactc 


ccagtctctg 


atgcaaaacc 


gagtgaaccg 


ttataccagc 


1740 


cttgccattt 


taagaattac 


ttaagggccg 


ggcgcggtgg 


cccactcctg 


taatcccagc 


1800 


actttgggag 


gccgaggcgg 


atggatcact 


tgaagtcagg 


agttgaccag 


cctggccaac 


1860 


atggtgaaag 


cctgtctcta 


ccaaaaatag 


aaaaattaat 


cgggcgctat 


ggcgggtgcc 


1920 


ttaatcccag 


ctactcgggg 


gggctaaggc 


aggagaatcg 


cttgaacccg 


ggaggcggag 


iy ou 


gtttcagtga 


gccgagatcg 


cgccactgca 


ctccagcctg 


ggccagagtg 


agactccgtc 


O A A A 

2040 


tcaaaaaaaa 


aaaaaaaaaa 


aaaaaaaaag 


agacttactt 


aaggtctaag 


atgaaaagca 


o k i a a 
2100 


gggcctacgg 


agtagccacg 


tccgggcctg 


gtctggggag 


aggggaggat 


agggtcagtg 


2160 


acatggaatc 


ctgacgtggc 


caaaggtgcc 


cggtgccagg 


agatcatcga 


cccttggact 


2220 


aggatgggag 


gtcggggaac 


agaggatagc 


ccaggtggct 


tcttggaaat 


cacctttctc 


2280 


gggcagggtc 


caaggcactg 


ggttgacagt 


cctaacctgg 


ttccacccca 


ccccacccct 


2340 


ctgccaggtg 


gggcaggggt 


ttcgggctgg 


tggagcatgt 


gctgggacag 


gacagcatcc 


2400 
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tcaatcaatc 


caacagcata 


ttcggttgca 


tcttctacac 


actacagcta 


ttgttaggtg 


2460 


agtggctccg 


ccccctccct 


gcccgccccg 


ccccgcccct 


catccccctt 


ggtcagctca 


2520 


gccccactcc 


atgcaatctt 


ggtgatccac 


acagctgaca 


gccagctagc 


tgctcatcac 


2580 


ggagcgtcct 


gcgggtgggg 


atgtggggag 


gtaactaaca 


ggagtctttt 


aattggttta 


2640 


agtactgtta 


gaggctgaag 


ggcccttaaa 


gacatcctag 


gtccccaggt 


tttttgtttg 


2700 


ttgttgtttt 


gagacagggt 


ctggctctgt 


tgcccaaagt 


gaggtctagg 


atgcccttag 


2760 


tgtgcactgg 


cgtgatctca 


gttcatggca 


acctctgcct 


ccctgcccaa 


gggatcctcc 


2820 


caccttagcc 


tcccaagcag 


ctggaatcac 


aggcgtgcac 


cactatgccc 


agctaatttt 


2880 


tgtttttgtt 


tttttttggt 


agagatggtg 


tctcgccatg 


ttgcccaggc 


tggtctcaag 


2940 


caatctgtct 


gcctcagcct 


cccaaagtgc 


tggggggatt 


acaggcgtga 


gctaccatgc 


3000 


cccaccaaca 


ccccagtttt 


gtggaaaaga 


tgccgaaatt 


cctttttaag 


gagaagctga 


3060 


gcatgagcta 


tcttttgtct 


catttagtgc 


tcagcaggaa 


aatttgtatc 


tagtcccata 


3120 


agaacagaga 


gaggaaccaa 


gggagtggaa 


gacgatggcg 


ccccaggcct 


tgctgatgcc 


3180 


atatgccgga 


gatgagacta 


tccattacca 


cccttcccag 


caggctccca 


cgctcccttt 


3240 


gagtcaccct 


tcccagctcc 


agagaaggca 


tcactgaggg 


aggcccagca 


ccacggtcct 


3300 


ggctgacaca 


tggttcagac 


ttggccgatt 


tatttaagaa 


attttattgc 


tcagaacttt 


3360 


ccctccctgg 


gcaatggcaa 


gagcttcaga 


gaccagtccc 


ttggagggga 


cctgttgaag 


3420 


ccttcttttt 


tttttttttt 


aagaaataat 


cttgctctgt 


tgcccaggct 


ggagtgcagt 


3480 


ggcacaatca 


tagctcactg 


taacctggct 


caagcgatcc 


tcctgagtag 


ctaggactat 


3540 


aggcatgtca 


ctgcacccag 


ctaatttttt 


tttttttttt 


tttttttttt 


ttgcgacata 


3600 


gtctcgctct 


gtcaccaggc 


tggagtgcag 


tggcacgatc 


ttggctcact 


gcaacctctg 


3660 


cctcccgggt 


tcaagcaatt 


ttcctgcctc 


agcctcctga 


gtagctggga 


ctacaggcgc 


3720 


gtgtcaccac 


gcccagctaa 


tttttgtatt 


tttagtggag 


acagggtttc 


accatgttgg 


3780 


ctaggatggt 


ctcaatctct 


tgacctggtg 


atccatccgc 


cttggcctcc 


caaagtgcta 


3840 


ggattacagg 


cgtgagtcaa 


cctcaccggg 


catttttttt 


ttgagacgaa 


gtcttgctct 


3900 


tgctgcccaa 


gctggaatgt 


ggtggcatga 


tctcggctca 


ctgcaacctc 


cacctcctag 


3960 


gttcaagcga 


ttctccacct 


tagcctcccc 


agcagctggg 


attacaggtg 


cccatcaaca 


4020 


cacccggcta 


atttttgtat 


ttttattaga 


gatggggttt 


tgccatgttg 


gccaggctgc 


4080 


tctcgaactc 


ctaacctcag 


gtgatccacc 


cccattggcc 


tcccaaaata 


ctgggattac 


4140 


aggcatgagc 


caccgtgccc 


agctgaattt 


ctaaattttt 


gatagagatc 


gggtctttct 


4200 
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atgttgccca 


agctggtctt 


gaaccccxag 


cctaaagcag 


tcttcccacc 


tcggcctccc 




agagtgtttg 


gaatacgcgc 


guaagccacc 




tggagcctct 


tgttttagag 




acccttccca 


gcagcccctg 




ay uy t-oy t-ya 


catcatggag tgttcgggag 


4380 


gtggccagtg 


cctgaagccc 


acaccyyacc 




ttgcaggttg 


cctgcggaca 


444 0 


cgctgggcct 


ctgtcctgat 


gctgctgagc 


tccctyy ty u 


ctctcgctgg 


ttctgtctac 




ctggcctgga 


i_ _ _ i_ i_ i_ _ 4- 4- 

tcctgttct t 


cgtgctctat 


gatttctgca 


ttgtttgtat 


caccacctat 




gctatcaacg 


tgagcctgat 


gtggctcagt 


ttccggaagg 


tccaagaacc 


ccagggcaag 


*± D \J 


gctaagaggc 


actgagccct 


caacccaagc 


caggctgacc 


tcatctgctt 


tgctttggca 


a fift n 


tgtgagcctt 


gcctaagggg 


gcatatctgg 


gtccctagaa ggccctagat 


gtggggcttc 


a ia n 


tagattaccc 


cctcctcctg 


ccatacccgc 


acatgacaat 


ggaccaaatg 


tgccacacgc 


ft oUU 


tcgctctttt 


ttacacccag 


tgcctctgac 


tctgtcccca 


tgggctggtc 


tccaaagctc 


/OCA 


tttccattgc 


ccagggaggg 


aaggttctga 


gcaataaagt 


ttcttagatc 


aatcagccaa 


4 u 


gtctgaacca 


tgtgtctgcc 


atggactgtg 


gtgctgggcc 


tccctcggtg 


ttgccttctc 


a Qfl n 

ft J7 O U 


tggagctggg 


aagggtgagt 


cagagggaga 


gtggagggcc 


tgctgggaag ggtggttatg 


DUf* U 


ggtagtctca 


tctccagtgt 


gtggagtcag 


caaggcctgg ggcaccattg gcccccaccc 


ci An 
DlUU 


ccaggaaaca 


ggctggcagc 


tcgctcctgc 


tgcccacagg 


agccaggcct 


cctctcctgg 


DloU 


gaaggctgag 


cacacacctg 


gaagggcagg 


ctgcccttct ggttctgtaa 


atgcttgctg 




ggaagttctt 


ccttgagttt 


aactttaacc 


cctccagttg 


ccttatcgac 


cattccaagc 




cagtattggt 


agccttggag 


ggtcagggcc 


aggttgtgaa ggtttttgtt 


ttgcctatta 




tgccctgacc 


acttacctac 


atgccaagca 


ctgtttaaga 


acttgtgttg gcagggtgca 




gtggctcaca 


cctgtaatcc 


ctgtactttg 


ggaggccaag gcaggaggat 


cacttgaggc 


5460 


caggagttcc 


agaccagcct gggcaaaata 


gtgagacccc 


tgtctctaca 


aaaaaaaaaa 




aaaaaaaaaa 


ttagccaggc 


atggtggtgt 


atgtacctat 


agtcccaact 


aatcgggaag 




ctggcgggaa 


gactgcttga 


gcccagaagg 


ttgaggctgc 


agtgagccat 


gatcactgca 




ctccagcctg 


agcaacagag 


caagaccgtc 


tccaaaaaaa 


aacaaaaaac 


aaaaaaaaac 


5700 


ttgtgttaac 


gtgttaaact 


cgtttaatct 


ttacagtgat 


ttatgaggtg ggtactatta 


5760 


ttatccctat 


cttgatgata gggacagagt 


ggctaattag 


tatgcctgag atcacacagc 


5820 


tactgcagga 


ggctctcagg atttgaatcc 


acctggtcca 


tctggctcca gcatctatat 


5880 


gctttttttt 


ttgttggttt gtttttgaga 


cggac 
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<212> DNA 

<213> Homo sapiens 

<400> 14 

caccatcaga tgggacgtct gtgaaggaga gacctcatct ggcccacagc ttggaaagga 60 

gagactgact gttgagttga tgcaagctca ggtgttgcca ggcgggcgcc atgatagtag 120 

agaggttagg atactgtcaa gggtgtgtgt ggccaaagga gtggttctgt gaatgtatgg 180 

gagaaaggga gaccgaccac caggaagcac tggtgaggca ggacccggga ggatgggagg 24 0 

ctgcagcccg aatggtgcct gaaatagttt caggggaaat gcttggttcc cgaatcggat 300 

cgccgtattc gctggatccc ctgatccgct ggtctctagg tcccggatgc tgcaattctt 360 

acaacaggac ttggcatagg gtaagcgcaa atgctgttaa ccacactaac acactttttt 420 

ttttcttttt tttttttgag acagagtctc actctgtcgg cctggctgga gtgcagtggc 480 

acgatctcgg ctcactgcaa cctccggctc cccggctcaa gcaattctcc tgcctcagcc 540 

tcccgagtag ctgggattac aggcatgtgc caccacgccc ggctaatttt tgtattttta 600 

gttgagatgg ggtttcacca tgttggcgag gctggtcttg aactcctgac ctcaggtaat 660 

ccgccagcct cggcctccca aagtgctggg attacaagcg tgagccaccg tgcccggcca 72 0 

acagttttta aatctgtgga gacttcattt cccttgatgc cttgcagccg cgccgactac 780 

aactcccatc atgcctggca gccgctgggg ccgcgattcc gcacgtccct tacccgcttc 840 

actagtcccg gcattcttcg ctgttttcct aactcgcccg cttgactagc gccctggaac 900 

agccatttgg gtcgtggagt gcgagcacgg ccggccaatc gccgagtcag agggccagga 960 

ggggcgcggc cattcgccgc ccggcccctg ctccgtggct ggttttctcc gcgggcgcct 1020 

cgggcggaac ctggagataa tgggcagcac ctgggggagc cctggctggg tgcggctcgc 108 0 

tctttgcctg acgggcttag tgctctcgct ctacgcgctg cacgtgaagg cggcgcgcgc 1140 

ccgggaccgg gattaccgcg cgctctgcga cgtgggcacc gccatcagct gttcgcgcgt 1200 

cttctcctcc aggtgtgcac gggagtggga ggcgtggggc ctcggagcag ggcggccagg 1260 

atgccagatg attattctgg agtctgggat cggtgtgccc ggggaacgga cacggggctg 1320 

gactgctcgc ggggtcgttg cacaggggct gagctaccca gcgatactgg tgttcgaaat 1380 

aagagtgcga ggcaagggac cagacagtgc tggggactgg gattattccg gggactcgca 1440 

cgtgaattgg atgccaagga ataacggtga ccaggaaagg cggggaggca ggatggcggt 1500 

agagattgac gatggtctca aggacggcgc gcaggtgaag gggggtgttg gcgatggctg 1560 

cgcccaggaa caaggtggcc cggtctggct gtgcgtgatg gccaggcgtt agcataatga 1620 

cggaatacag aggaggcgag tgagtggcca gggagctgga gattctgggg tccagggcaa 1680 

agataatctg cccccgactc ccagtctctg atgcaaaacc gagtgaaccg ttataccagc 1740 
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cttgccattt 


taagaattac 


ttaagggccg 


ggcgcggtgg 


cccactcctg 


taatcccagc 


1800 


actttgggag 


gccgaggcgg 


atggatcact 


tgaagtcagg 


agttgaccag 


cctggccaac 


1860 


atggtgaaag 


cctgtctcta 


ccaaaaatag 


aaaaattaat 


cgggcgctat 


ggcgggtgcc 


1920 


ttaatcccag 


ctactcgggg 


gggctaaggc 


aggagaatcg 


cttgaacccg 


ggaggcggag 


1980 


gtttcagtga 


gccgagatcg 


cgccactgca 


ctccagcctg 


ggccagagtg 


agactccgtc 


2040 


tcaaaaaaaa 


aaaaaaaaaa 


aaaaaaaaag 


agacttactt 


aaggtctaag 


atgaaaagca 


2100 


gggcctacgg 


agtagccacg 


tccgggcctg 


gtctggggag 


aggggaggat 


agggtcagtg 


2160 


acatggaatc 


ctgacgtggc 


caaaggtgcc 


cggtgccagg 


agatcatcga 


cccttggact 


2220 


aggatgggag 


gtcggggaac 


agaggatagc 


ccaggtggct 


tcttggaaat 


cacctttctc 


2280 


gggcagggtc 


caaggcactg 


ggttgacagt 


cctaacctgg 


ttccacccca 


ccccacccct 


2340 


ctgccaggtg 


gggcaggggt 


ttcgggctgg 


tggagcatgt 


gctgggacag 


gacagcatcc 


2400 


tcaatcaatc 


caacagcata 


ttcggttgca 


tcttctacac 


actacagcta 


ttgttaggtg 


2460 


agtggctccg 


ccccctccct 


gcccgccccg 


ccccgcccct 


catccccctt 


ggtcagctca 


2520 


gccccactcc 


atgcaatctt 


ggtgatccac 


acagctgaca 


gccagctagc 


tgctcatcac 


2580 


ggagcgtcct 


gcgggtgggg 


atgtggggag 


gtaactaaca 


ggagtctttt 


aattggttta 


2640 


agtactgtta 


gaggctgaag 


ggcccttaaa 


gacatcctag 


gtccccaggt 


tttttgtttg 


2700 


ttgttgtttt 


gagacagggt 


ctggctctgt 


tgcccaaagt 


gaggtctagg 


atgcccttag 


2760 


tgtgcactgg 


cgtgatctca 


gttcatggca 


acctctgcct 


ccctgcccaa 


gggatcctcc 


2820 


caccttagcc 


tcccaagcag 


ctggaatcac 


aggcgtgcac 


cactatgccc 


agctaatttt 


2880 


tgtttttgtt 


tttttttggt 


agagatggtg 


tctcgccatg 


ttgcccaggc 


tggtctcaag 


2940 


caatctgtct 


gcctcagcct 


cccaaagtgc 


tggggggatt 


acaggcgtga 


gctaccatgc 


. 3000 


cccaccaaca 


ccccagtttt 


gtggaaaaga 


tgccgaaatt 


cctttttaag 


gaga age tga 


3060 


gcatgagcta 


tcttttgtct 


catttagtgc 


tcagcaggaa 


aatttgtatc 


tagtcccata 


3120 


agaacagaga 


gaggaaccaa 


gggagtggaa 


gacgatggcg 


ccccaggcct 


tgetgatgee 


3180 


atatgccgga 


gatgagacta 


tccattacca 


cccttcccag 


caggctccca 


cgctcccttt 


3240 


gagtcaccct 


tcccagctcc 


agagaaggca 


tcactgaggg 


aggcccagca 


ccatggtcct 


3300 


ggctgacaca 


tggttcagac 


ttggccgatt 


tatttaagaa 


attttattgc 


tcagaacttt 


3360 


ccctccctgg 


gcaatggcaa 


gagcttcaga 


gaccagtccc 


ttggagggga 


cctgttgaag 


3420 


ccttcttttt 


tttttttttt 


aagaaataat 


cttgctctgt 


tgcccaggct 


ggagtgcagt 


3480 


ggcacaatca 


tagctcactg 


taacctggct 


caagcgatcc 


tcctgagtag 


ctaggactat 


3540 
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aggcatgtca 


ctgcacccag 


ctaatttttt 


tttttttttt 


tttttttttt 


ttgcgacata 


3600 


gtctcgctct 


gtcaccaggc 


tggagtgcag 


tggcacgatc 


ttggctcact 


gcaacctctg 


3660 


cctcccgggt 


tcaagcaatt 


ttcctgcctc 


agcctcctga 


gtagctggga 


ctacaggcgc 


3720 


gtgtcaccac 


gcccagctaa 


tttttgtatt 


tttagtggag 


acagggtttc 


accatgttgg 


3780 


ctaggatggt 


ctcaatctct 


tgacctggtg 


atccatccgc 


cttggcctcc 


caaagtgcta 


3840 


ggattacagg 


cgtgagtcaa 


cctcaccggg 


catttttttt 


ttgagacgaa 


gtcttgctct 


3900 


tgctgcccaa 


gctggaatgt 


ggtggcatga 


tctcggctca 


ctgcaacctc 


cacctcctag 


3960 


gttcaagcga 


ttctccacct 


tagcctcccc 


agcagctggg 


attacaggtg 


cccatcaaca 


4020 


cacccggcta 


atttttgtat 


ttttattaga 


gatggggttt 


tgccatgttg 


gccaggctgc 


4080 


tctcgaactc 


ctaacctcag 


gtgatccacc 


cccattggcc 


tcccaaaata 


ctgggattac 


4140 


aggcatgagc 


caccgtgccc 


agctgaattt 


ctaaattttt 


gatagagatc 


gggtctttct 


4200 


atgttgccca 


agctggtctt 


gaactcctag 


cctaaagcag 


tcttcccacc 


tcggcctccc 


4260 


agagtgtttg 


gaatacgtgc 


gtaagccacc 


acatctgccc 


tggagcctct 


tgttttagag 


4320 


acccttccca 


gcagctcctg 


gcatctaggt 


agtgcagtga 


catcatggag 


tgttcgggag 


4380 


gtggccagtg 


cctgaagccc 


acaccggacc 


ctcttctgcc 


ttgcaggttg 


cctgcggaca 


4440 


cgctgggcct 


ctgtcctgat 


gctgctgagc 


tccctggtgt 


ctctcgctgg 


ttctgtctac 


4500 


ctggcctgga 


tcctgttctt 


cgtgctctat 


gatttctgca 


ttgtttgtat 


caccacctat 


4560 


gctatcaacg 


tgagcctgat 


gtggctcagt 


ttccggaagg 


tccaagaacc 


ccagggcaag 


4620 


gctaagaggc 


actgagccct 


caacccaagc 


caggctgacc 


tcatctgctt 


tgctttggca 


4680 


tgtgagcctt 


gcctaagggg 


gcatatctgg 


gtccctagaa 


ggccctagat 


gtggggcttc 


4740 


tagattaccc 


cctcctcctg 


ccatacccac 


acatgacaat 


ggaccaaatg 


tgccacacgc 


4800 


tcgctctttt 


ttacacccag 


tgcctctgac 


tctgtcccca 


tgggctggtc 


tccaaagctc 


4860 


tttccattgc 


ccagggaggg 


aaggttctga 


gcaataaagt 


ttcttagatc 


aatcagccaa 


4920 


gtctgaacca 


tgtgtctgcc 


atggactgtg 


gtgctgggcc 


tccctcggtg 


ttgccttctc 


4980 


tggagctggg 


aagggtgagt 


cagagggaga 


gtggagggcc 


tgctgggaag 


ggtggttatg 


5040 


ggtagtctca 


tctccagtgt 


gtggagtcag 


caaggcctgg 


ggcaccattg 


gcccccaccc 


5100 


ccaggaaaca 


ggctggcagc 


tcgctcctgc 


tgcccacagg 


agccaggcct 


cctctcctgg 


5160 


gaaggctgag 


cacacacctg 


gaagggcagg 


ctgcccttct 


ggttctgtaa 


atgcttgctg 


5220 


ggaagttctt 


ccttgagttt 


aactttaacc 


cctccagttg 


ccttatcgac 


cattccaagc 


5280 


cagtattggt 


agccttggag 


ggtcagggcc 


aggttgtgaa 


ggtttttgtt 


ttgcctatta 


5340 


tgccctgacc 


acttacctac 


atgccaagca 


ctgtttaaga 


acttgtgttg 


gcagggtgca 


5400 
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gtggctcaca 


cctgtaatcc 


ctgtactttg 


ggaggccaag gcaggaggat 


cacttgaggc 


5460 


caggagttcc 


agaccagcct 


gggcaaaata 


gtgagacccc tgtctctaca 


aaaaaaaaaa 


5520 


aaaaaaaaaa 


ttagccaggc 


atggtggtgt 


atgtacctat agtcccaact 


aatcgggaag 


5580 


ctggcgggaa 


gactgcttga 


gcccagaagg 


ttgaggctgc agtgagccat gatcactgca 


5640 


ctccagcctg 


agcaacagag 


caagaccgtc 


tccaaaaaaa aacaaaaaac 


aaaaaaaaac 


5700 


ttgtgttaac 


gtgttaaact 


cgtttaatct 




ootactatta 


5760 


ttatccctat 


cttgatgata 


gggacagagt 




atcacacaoc 


5820 


tactgcagga 


ggctctcagg 


atttgaatcc 


acctaatcca tctacrctcca 


a cat ctatat 


5880 


gctttttttt 


ttgttggttt 


gtttttgaga 






5915 


<210> 15 

<211> 5915 

<212> DNA 

<213> Homo sapiens 










^ t U \J ^ X _> 

caccatcaga 


tgggacgtct 


gtgaaggaga 


gacctcatct ggcccacagc 


ttggaaagga 


60 


gagactgact 


gttgagttga 


tgcaagctca 


ggtgttgcca ggcgggcgcc 


atgatagtag 


120 


agaggttagg 


atactgtcaa 


gggtgtgtgt 


ggccaaagga gtggttctgt 


gaatgtatgg 


180 


gagaaaggga 


gaccgaccac 


caggaagcac 


tggtgaggca ggacccggga 


ggatgggagg 


240 


ctgcagcccg 


aatggtgcct 


gaaatagttt 


caggggaaat gcttggttcc 


cgaatcggat 


300 


cgccgtattc 


gctggatccc 


ctgatccgct 


ggtctctagg tcccggatgc 


tgcaattctt 


360 


acaacaggac 


ttggcatagg 


gtaagcgcaa 


atgctgttaa ccacactaac 


acactttttt 


420 


ttttcttttt 


tttttttgag 


acagagtctc 


actctgtcgg cctggctgga gtgcagtggc 


480 


acgatctcgg 


ctcactgcaa 


cctccggctc 


cccggctcaa gcaattctcc 


tgcctcagcc 


540 


tcccgagtag 


ctgggattac 


agacatgtgc 


caccacgccc ggctaatttt 


tgtattttta 


600 


gttgagatgg 


ggtttcacca 


tgttggcgag 


gctggtcttg aactcctgac 


ctcaggtaat 


660 


ccgccagcct 


cggcctccca 


aagtgctggg 


attacaagcg tgagccaccg 


tgcccggcca 


720 


acagttttta 


aatctgtgga 


gacttcattt 


cccttgatgc cttgcagccg cgccgactac 


780 


aactcccatc 


atgcctggca 


gccgctgggg 


ccgcgattcc gcacgtccct 


tacccgcttc 


840 


actagtcccg 


gcattcttcg 


ctgttttcct 


aactcgcccg cttgactagc gccctggaac 


900 


agccatttgg 


gtcgtggagt 


gcgagcacgg 


ccggccaatc gccgagtcag agggccagga 


960 


ggggcgcggc 


cattcgccgc 


ccggcccctg 


ctccgtggct ggttttctcc gcgggcgcct 


1020 


cgggcggaac 


ctggagataa 


tgggcagcac 


ctgggggagc cctggctggg 


tgcggctcgc 


1080 
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tctttgcctg 


acgggcttag 


tgctctcgct 


ctacgcgctg 


cacgtgaagg 


cggcgcgcgc 


1140 


ccgggaccgg 


gattaccgcg 


cgctctgcga 


cgtgggcacc 


gccatcagct 


gttcgcgcgt 


1200 


cttctcctcc 


aggtgtgcac 


gggagtggga 


ggcgtggggc 


ctcggagcag 


ggcggccagg 


1260 


atgccagatg 


attattctgg 


agtctgggat 


cggtgtgccc 


ggggaacgga 


cacggggctg 


1320 


gactgctcgc 


ggggtcgttg 


cacaggggct 


gagctaccca 


gcgatactgg 


tgttcgaaat 


1380 


aagagtgcga 


ggcaagggac 


cagacagtgc 


tggggactgg 


gattattccg 


gggactcgca 


1440 


cgtgaattgg 


atgccaagga 


ataacggtga 


ccaggaaagg 


cggggaggca 


ggatggcggt 


1500 


agagattgac 


gatggtctca 


aggacggcgc 


gcaggtgaag 


gggggtgttg 


gcgatggctg 


1560 


cgcccaggaa 


caaggtggcc 


cggtctggct 


gtgcgtgatg 


gccaggcgtt 


agcataatga 


1620 


cggaatacag 


aggaggcgag 


tgagtggcca 


gggagctgga 


gattctgggg 


tccagggcaa 


1680 


agataatctg 


cccccgactc 


ccagtctctg 


atgcaaaacc 


gagtgaaccg 


ttataccagc 


1740 


cttgccattt 


taagaattac 


ttaagggccg 


ggcgcggtgg 


cccactcctg 


taatcccagc 


1800 


actttgggag 


gccgaggcgg 


atggatcact 


tgaagtcagg 


agttgaccag 


cctggccaac 


1860 


atggtgaaag 


cctgtctcta 


ccaaaaatag 


aaaaattaat 


cgggcgctat 


ggcgggtgcc 


1920 


ttaatcccag 


ctactcgggg 


gggctaaggc 


aggagaatcg 


cttgaacccg 


ggaggcggag 


1980 


gtttcagtga 


gccgagatcg 


cgccactgca 


ctccagcctg 


ggccagagtg 


agactccgtc 


2040 


tcaaaaaaaa 


aaaaaaaaaa 


aaaaaaaaag 


agacttactt 


aaggtctaag 


atgaaaagca 


2100 


gggcctacgg 


agtagccacg 


tccgggcctg 


gtctggggag 


aggggaggat 


agggtcagtg 


2160 


acatggaatc 


ctgacgtggc 


caaaggtgcc 


cggtgccagg 


agatcatcga 


cccttggact 


2220 


aggatgggag 


gtcggggaac 


agaggatagc 


ccaggtggct 


tcttggaaat 


cacctttctc 


2280 


gggcagggtc 


caaggcactg 


ggttgacagt 


cctaacctgg 


ttccacccca 


ccccacccct 


2340 


ctgccaggtg 


gggcaggggt 


ttcgggctgg 


tggagcatgt 


gctgggacag 


gacagcatcc 


2400 


tcaatcaatc 


caacagcata 


ttcggttgca 


tcttctacac 


actacagcta 


ttgttaggtg 


2460 


agtggctccg 


ccccctccct 


gcccgccccg 


ccccgcccct 


catccccctt 


ggtcagctca 


2520 


gccccactcc 


atgcaatctt 


ggtgatccac 


acagctgaca 


gccagctagc 


tgctcatcac 


2580 


qcraaccrtcct 

3 3 3 3 


gcgggtgggg 


atgtggggag 


gtaactaaca 


ggagtctttt 


aattggttta 


2640 


agtactgtta 


gaggctgaag 


ggcccttaaa 


gacatcctag 


gtccccaggt 


tttttgtttg 


2700 


ttgttgtttt 


gagacagggt 


ctggctctgt 


tgcccaaagt 


gaggtctagg 


atgcccttag 


2760 


tgtgcactgg 


cgtgatctca 


gttcatggca 


acctctgcct 


ccctgcccaa 


gggatcctcc 


2820 


caccttagcc 


tcccaagcag 


ctggaatcac 


aggcgtgcac 


cactatgccc 


agctaatttt 


2880 
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tgtttttgtt 


tttttttggt 


agagatggtg 


tctcgccatg 


ttgcccaggc 


tggtctcaag 


2940 


caatctgtct 


gcctcagcct 


cccaaagtgc 


tggggggatt 


acaggcgtga 


gctaccatgc 


3000 


cccaccaaca 


ccccagtttt 


gtggaaaaga 


tgccgaaatt 


cctttttaag 


gagaagctga 


3060 


gcatgagcta 


tcttttgtct 


catttagtgc 


tcagcaggaa 


aatttgtatc 


tagtcccata 


3120 


agaacagaga 


gaggaaccaa 


gggagtggaa 


gacgatggcg 


ccccaggcct 


tgctgatgcc 


3180 


atatgccgga 


gatgagacta 


tccattacca 


cccttcccag 


caggctccca 


cgctcccttt 


3240 


gagtcaccct 


tcccagctcc 


agagaaggca 


tcactgaggg 


aggcccagca 


ccatggtcct 


3300 


ggctgacaca 


tggttcagac 


ttggccgatt 


tatttaagaa 


attttattgc 


tcagaacttt 


3360 


ccctccctgg 


gcaatggcaa 


gagcttcaga 


gaccagtccc 


ttggagggga 


cctgttgaag 


3420 


ccttcttttt 


tttttttttt 


aagaaataat 


cttgctctgt 


tgcccaggct 


ggagtgcagt 


3480 


ggcacaatca 


tagctcactg 


taacctggct 


caagcgatcc 


tcctgagtag 


ctaggactat 


3540 


aggcatgtca 


ctgcacccag 


ctaatttttt 


tttttttttt 


tttttttttt 


ttgcgacata 


3600 


gtctcgctct 


gtcaccaggc 


tggagtgcag 


tggcacgatc 


ttggctcact 


gcaacctctg 


3660 


cctcccgggt 


tcaagcaatt 


ttcctgcctc 


agcctcctga 


gtagctggga 


ctacaggcgc 


3720 


gtgtcaccac 


gcccagctaa 


tttttgtatt 


tttagtggag 


acagggtttc 


accatgttgg 


3780 


ctaggatggt 


ctcaatctct 


tgacctggtg 


atccatccgc 


cttggcctcc 


caaagtgcta 


3840 


ggattacagg 


cgtgagtcaa 


cctcaccggg 


catttttttt 


ttgagacgaa 


gtcttgctct 


3900 


tgctgcccaa 


gctggaatgt 


ggtggcatga 


tctcggctca 


ctgcaacctc 


cacctcctag 


3960 


gttcaagcga 


ttctccacct 


tagcctcccc 


agcagctggg 


attacaggtg 


cccatcaaca 


4020 


cacccggcta 


atttttgtat 


ttttattaga 


gatggggttt 


tgccatgttg 


gccaggctgc 


4080 


tctcgaactc 


ctaacctcag 


gtgatccacc 


cccattggcc 


tcccaaaata 


ctgggattac 


4140 


aggcatgagc 


caccgtgccc 


agctgaattt 


ctaaattttt 


gatagagatc 


gggtctttct 


4200 


atgttgccca 


agctggtctt 


gaactcctag 


cctaaagcag 


tcttcccacc 


tcggcctccc 


4260 


agagtgtttg 


gaatacgtgc 


gtaagccacc 


acatctgccc 


tggagcctct 


tgttttagag 


4320 


acccttccca 


gcagctcctg 


gcatctaggt 


agtgcagtga 


catcatggag 


tgttcgggag 


4380 


gtggccagtg 


cctgaagccc 


acaccggacc 


ctcttctgcc 


ttgcaggttg 


cctgcggaca 


4440 


cgctgggcct 


ctgtcctgat 


gctgctgagc 


tccctggtgt 


ctctcgctgg 


ttctgtctac 


4500 


ctggcctgga 


tcctgttctt 


cgtgctctat 


gatttctgca 


ttgtttgtat 


caccacctat 


4560 


gctatcaacg 


tgagcctgat 


gtggctcagt 


ttccggaagg 


tccaagaacc 


ccagggcaag 


4620 


gctaagaggc 


actgagccct 


caacccaagc 


caggctgacc 


tcatctgctt 


tgctttggca 


4680 


tgtgagcctt 


gcctaagggg 


gcatatctgg 


gtccctagaa 


ggccctagat 


gtggggcttc 


4740 
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tagattaccc 


cctcctcctg 


ccatacccgc 


acatgacaat ggaccaaatg tgccacacgc 


4800 


tcgctctttt 


ttacacccag 


tgcctctgac 


tctgtcccca tgggctggtc tccaaagctc 


4860 


tttccattgc 


ccagggaggg 


aaggttctga 


gcaataaagt ttcttagatc aatcagccaa 


4920 


gtctgaacca 


tgtgtctgcc 


atggactgtg 


gtgctgggcc tccctcggtg ttgccttctc 


4980 


tggagctggg 


aagggtgagt 


cagagggaga 


gtggagggcc tgctgggaag ggtggttatg 


5040 


ggtagtctca 


tctccagtgt 


gtggagtcag 


caaggcctgg ggcaccattg gcccccaccc 


5100 


ccaggaaaca 


ggctggcagc 


tcgctcctgc 


tgcccacagg agccaggcct cctctcctgg 


5160 


gaaggctgag 


cacacacctg 


gaagggcagg 


ctgcccttct ggttctgtaa atgcttgctg 


5220 


ggaagttctt 


ccttgagttt 


aactttaacc 


cctccagttg ccttatcgac cattccaagc 


5280 


cagtattggt 


agccttggag 


ggtcagggcc 


aggttgtgaa ggtttttgtt ttgcctatta 


5340 


tgccctgacc 


acttacctac 


atgccaagca 


ctgtttaaga acttgtgttg gcagggtgca 


5400 


gtggctcaca 


cctgtaatcc 


ctgtactttg 


ggaggccaag gcaggaggat cacttgaggc 


5460 


caggagttcc 


agaccagcct 


gggcaaaata 


gtgagacccc tgtctctaca aaaaaaaaaa 


5520 


aaaaaaaaaa 


ttagccaggc 


atggtggtgt 


atgtacctat agtcccaact aatcgggaag 


5580 


ctggcgggaa 


gactgcttga 


gcccagaagg 


ttgaggctgc agtgagccat gatcactgca 


5640 


ctccagcctg 


agcaacagag 


caagaccgtc 


tccaaaaaaa aacaaaaaac aaaaaaaaac 


5700 


ttgtgttaac 


gtgttaaact 


cgtttaatct 


ttacagtgat ttatgaggtg ggtactatta 


5760 


ttatccctat 


cttgatgata 


gggacagagt 


ggctaattag tatgcctgag atcacacagc 


5820 


tactgcagga 


ggctctcagg 


atttgaatcc 


acctggtcca tctggctcca gcatctatat 


5880 


gctttttttt 


ttgttggttt 


gtttttgaga 


cggac 


5915 



<210> 16 

<211> 5915 

<212> DNA 

<213> Homo sapiens 

<400> 16 



caccatcaga tgggacgtct 


gtgaaggaga 


gacctcatct ggcccacagc ttggaaagga 


60 


gagactgact gttgagttga 


tgcaagctca 


ggtgttgcca ggcgggcgcc atgatagtag 


120 


agaggttagg atactgtcaa 


gggtgtgtgt 


ggccaaagga gtggttctgt gaatgtatgg 


180 


gagaaaggga gaccgaccac 


caggaagcac 


tggtgaggca ggacccggga ggatgggagg 


240 


ctgcagcccg aatggtgcct 


gaaatagttt 


caggggaaat gcttggttcc cgaatcggat 


300 


cgccgtattc gctggatccc 


ctgatccgct 


ggtctctagg tcccggatgc tgcaattctt 


360 


acaacaggac ttggcatagg 


gtaagcgcaa 


atgctgttaa ccacactaac acactttttt 


420 
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ttttcttttt 


tttttttgag 


acagagtctc 


actctgtcgg 


cctggctgga 


gtgcagtggc 


480 


acgatctcgg 


ctcactgcaa 


cctccggctc 


cccggctcaa 


gcaattctcc 


tgcctcagcc 


540 


tcccgagtag 


ctgggattac 


aggcatgtgc 


caccacgccc 


ggctaatttt 


tgtattttta 


600 


gttgagatgg 


ggtttcacca 


tgttggcgag 


gctggtcttg 


aactcctgac 


ctcaggtaat 


660 


ccgccagcct 


cggcctccca 


aagtgctggg 


attacaagcg 


tgagccaccg 


tgcccggcca 


720 


acagttttta 


aatctgtgga 


gacttcattt 


cccttgatgc 


cttgcagccg 


cgccgactac 


780 


aactcccatc 


atgcctggca 


gccgctgggg 


ccgcgattcc 


gcacgtccct 


tacccgcttc 


840 


actagtcccg 


gcattcttcg 


ctgttttcct 


aactcgcccg 


cttgactagc 


gccctggaac 


900 


agccatttgg 


gtcgtggagt 


gcgagcacgg 


ccggccaatc 


gccgagtcag 


agggccagga 


960 


ggggcgcggc 


cattcgccgc 


ccggcccctg 


ctccgtggct 


ggttttctcc 


gcgggcgcct 


1020 


cgggcggaac 


ctggagataa 


tgggcagcac 


ctgggggagc 


cctggctggg 


tgcggctcgc 


1080 


tctttgcctg 


acgggcttag 


tgctctcgct 


ctacgcgctg 


cacgtgaagg 


cggcgcgcgc 


1140 


ccgggaccgg 


gattaccgcg 


cgctctgcga 


cgtgggcacc 


gccatcagct 


gttcgcgcgt 


1200 


cttctcctcc 


aggtgtgcac 


gggagtggga 


ggcgtggggc 


ctcggagcag 


ggcggccagg 


1260 


atgccagatg 


attattctgg 


agtctgggat 


cggtgtgccc 


ggggaacgga 


cacggggctg 


1320 


gactgctcgc 


ggggtcgttg 


cacaggggct 


gagctaccca 


gcgatactgg 


tgttcgaaat 


1380 


aagagtgcga 


ggcaagggac 


cagacagtgc 


tggggactgg 


gattattccg 


gggactcgca 


1440 


cgtgaattgg 


atgccaagga 


ataacggtga 


ccaggaaagg 


cggggaggca 


ggatggcggt 


1500 


agagattgac 


gatggtctca 


aggacggcgc 


gcaggtgaag 


gggggtgttg 


gcgatggctg 


1560 


cgcccaggaa 


caaggtggcc 


cggtctggct 


gtgcgtgatg 


gccaggcgtt 


agcataatga 


1620 


cggaatacag 


aggaggcgag 


tgagtggcca 


gggagctgga 


gattctgggg 


tccagggcaa 


1680 


agataatctg 


cccccgactc 


ccagtctctg 


atgcaaaacc 


gagtgaaccg 


ttataccagc 


1740 


cttgccattt 


taagaattac 


ttaagggccg 


ggcgcggtgg 


cccactcctg 


taatcccagc 


1800 


actttgggag 


gccgaggcgg 


atggatcact 


tgaagtcagg 


agttgaccag 


cctggccaac 


1860 


atggtgaaag 


cctgtctcta 


ccaaaaatag 


aaaaattaat 


cgggcgctat 


ggcgggtgcc 


1920 


ttaatcccag 


ctactcqaqg 

ZjZjJZJ 


gggctaaggc 

ZJ ZJ ZJ J J 


aqqaqaatcq 


cttgaacccg 


qgaggcggag 

3 J J J ZJ Z3 ZJ 


1980 


gtttcagtga 


gccgagatcg 


cgccactgca 


ctccagcctg 


ggccagagtg 


agactccgtc 


2040 


tcaaaaaaaa 


aaaaaaaaaa 


aaaaaaaaag 


agacttactt 


aaggtctaag 


atgaaaagca 


2100 


gggcctacgg 


agtagccacg 


tccgggcctg 


gtctggggag 


aggggaggat 


agggtcagtg 


2160 


acatggaatc 


ctgacgtggc 


caaaggtgcc 


cggtgccagg 


agatcatcga 


cccttggact 


2220 
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aggatgggag 


gtcggggaac 


agaggatagc 


ccaggtggct 


tcttggaaat 


cacctttctc 


2280 


gggcagggtc 


caaggcactg 


ggttgacagt 


cctaacctgg 


ttccacccca 


ccccacccct 


2340 


ctgccaggtg 


gggcaggggt 


ttcgggctgg 


tggagcatgt 


gctgggacag 


gacagcatcc 


2400 


tcaatcaatc 


caacagcata* 


ttcggttgca 


tcttctacac 


actacagcta 


ttgttaggtg 


2460 


agtggctccg 


ccccctccct 


gcccgccccg 


ccccgcccct 


catccccctt 


ggtcagctca 


2520 


gccccactcc 


atgcaatctt 


ggtgatccac 


acagctgaca 


gccagctagc 


tgctcatcac 


2580 


ggagcgtcct 


gcgggtgggg 


atgtggggag 


gtaactaaca 


ggagtctttt 


aattggttta 


2640 


agtactgtta 


gaggctgaag 


ggcccttaaa 


gacatcctag 


gtccccaggt 


tttttgtttg 


2700 


ttgttgtttt 


gagacagggt 


ctggctctgt 


tgcccaaagt 


gaggtctagg 


atgcccttag 


2760 


tgtgcactgg 


cgtgatctca 


gttcatggca 


acctctgcct 


ccctgcccaa 


gggatcctcc 


2820 


caccttagcc 


tcccaagcag 


ctggaatcac 


aggcgtgcac 


cactatgccc 


agctaatttt 


2880 


tgtttttgtt 


tttttttggt 


agagatggtg 


tctcgccatg 


ttgcccaggc 


tggtctcaag 


2940 


caatctgtct 


gcctcagcct 


cccaaagtgc 


tggggggatt 


acaggcgtga 


gctaccatgc 


3000 


cccaccaaca 


ccccagtttt 


gtggaaaaga 


tgccgaaatt 


cctttttaag 


gagaagctga 


3060 


gcatgagcta 


tcttttgtct 


catttagtgc 


tcagcaggaa 


aatttgtatc 


tagtcccata 


3120 


agaacagaga 


gaggaaccaa 


gggagtggaa 


gacgatggcg 


ccccaggcct 


tgctgatgcc 


3180 


atatgccgga 


gatgagacta 


tccattacca 


cccttcccag 


caggctccca 


cgctcccttt 


3240 


gagtcaccct 


tcccagctcc 


agagaaggca 


tcactgaggg 


aggcccagca 


ccatggtcct 


3300 


ggctgacaca 


tggttcagac 


ttggccgatt 


tatttaagaa 


attttattgc 


tcagaacttt 


3360 


ccctccctgg 


gcaatggcaa 


gagcttcaga 


gaccagtccc 


ttggagggga 


cctgttgaag 


3420 


ccttcttttt 


tttttttttt 


aagaaataat 


cttgctctgt 


tgcccaggct 


ggagtgcagt 


3480 


ggcacaatca 


tagctcactg 


taacctggct 


caagcgatcc 


tcctgagtag 


ctaggactat 


3540 


aggcatgtca 


ctgcacccag 


ctaatttttt 


tttttttttt 


tttttttttt 


ttgcgacata v 


3600 


gtctcgctct 


gtcaccaggc 


tggagtgcag 


tggcacgatc 


ttggctcact 


gcaacctctg 


3660 


cctcccgggt 


tcaagcaatt 


ttcctgcctc 


agcctcctga 


gtagctggga 


ctacaggcgc 


3720 


gtgtcaccac 


gcccagctaa 


tttttgtatt 


tttagtggag 


acagggtttc 


accatgttgg 


3780 


ctaggatggt 


ctcaatctct 


tgacctggtg 


atccatccgc 


cttggcctcc 


caaagtgcta 


3840 


ggattacagg 


cgtgagtcaa 


cctcaccggg 


catttttttt 


ttgagacgaa 


gtcttgctct 


3900 


tgctgcccaa 


gctggaatgt 


ggtggcatga 


tctcggctca 


ctgcaacctc 


cacctcctag 


3960 


gttcaagcga 


ttctccacct 


tagcctcccc 


agcagctggg 


attacaggtg 


cccatcaaca 


4020 


cacccggcta 


atttttgtat 


ttttattaga 


gatggggttt 


tgccatgttg 


gccaggctgc 


4080 
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tctcgaactc 


ctaacctcag 


gtgatccacc 


cccattggcc 


tcccaaaata 


ctgggattac 


4140 


aggcatgagc 


caccgtgccc 


agctgaattt 


ctaaattttt 


gatagagatc 


gggtctttct 


4200 


atgttgccca 


agctggtctt 


gaactcctag 


cctaaagcag 


tcttcccacc 


tcggcctccc 


4260 


agagtgtttg 


gaatacgtgc 


gtaagccacc 


acatctgccc 


tggagcctct 


tgttttagag 


4320 


acccttccca 


gcagctcctg 


gcatctaggt 


agtgcagtga 


catcatggag 


tgttcgggag 


4380 


gtggccagtg 


cctgaagccc 


acaccggacc 


ctcttctgcc 


ttgcaggttg 


cctgcggaca 


4440 


cgctgggcct 


ctgtcctgat 


gctgctgagc 


tccctggtgt 


ctctcgctgg 


ttctgtctac 


4500 


ttggcctgga 


tcctgttctt 


cgtgctctat 


gatttctgca 


ttgtttgtat 


caccacctat 


4560 


gctatcaacg 


tgagcctgat 


gtggctcagt 


ttccggaagg 


tccaagaacc 


ccagggcaag 


4620 


gctaagaggc 


actgagccct 


caacccaagc 


caggctgacc 


tcatctgctt 


tgctttggca 


4680 


tgtgagcctt 


gcctaagggg 


gcatatctgg 


gtccctagaa 


ggccctagat 


gtggggcttc 


4740 


tagattaccc 


cctcctcctg 


ccatacccgc 


acatgacaat 


ggaccaaatg 


tgccacacgc 


4800 


tcgctctttt 


ttacacccag 


tgcctctgac 


tctgtcccca 


tgggctggtc 


tccaaagctc 


4860 


tttccattgc 


ccagggaggg 


aaggttctga 


gcaataaagt 


ttcttagatc 


aatcagccaa 


4920 


gtctgaacca 


tgtgtctgcc 


atggactgtg 


gtgctgggcc 


tccctcggtg 


ttgccttctc 


4980 


tggagctggg 


aagggtgagt 


cagagggaga 


gtggagggcc 


tgctgggaag 


ggtggttatg 


5040 


ggtagtctca 


tctccagtgt 


gtggagtcag 


caaggcctgg 


ggcaccattg 


gcccccaccc 


5100 


ccaggaaaca 


ggctggcagc 


tcgctcctgc 


tgcccacagg 


agccaggcct 


cctctcctgg 


5160 


gaaggctgag 


cacacacctg 


gaagggcagg 


ctgcccttct 


ggttctgtaa 


atgcttgctg 


5220 


ggaagttctt 


ccttgagttt 


aactttaacc 


cctccagttg 


ccttatcgac 


cattccaagc 


5280 


cagtattggt 


agccttggag 


ggtcagggcc 


aggttgtgaa 


ggtttttgtt 


ttgcctatta 


5340 


tgccctgacc 


acttacctac 


atgccaagca 


ctgtttaaga 


acttgtgttg 


gcagggtgca 


5400 


gtggctcaca 


cctgtaatcc 


ctgtactttg 


ggaggccaag 


gcaggaggat 


cacttgaggc 


5460 


caggagttcc 


agaccagcct 


gggcaaaata 


gtgagacccc 


tgtctctaca 


aaaaaaaaaa 


5520 


aaaaaaaaaa 


ttagccaggc 


atggtggtgt 


atgtacctat 


agtcccaact 


aatcgggaag 


5580 


ctggcgggaa 


gactgcttga 


gcccagaagg 


ttgaggctgc 


agtgagccat 


gatcactgca 


5640 


ctccagcctg 


agcaacagag 


caagaccgtc 


tccaaaaaaa 


aacaaaaaac 


aaaaaaaaac 


5700 


ttgtgttaac 


gtgttaaact 


cgtttaatct 


ttacagtgat 


ttatgaggtg 


ggtactatta 


5760 


ttatccctat 


cttgatgata 


gggacagagt 


ggctaattag 


tatgcctgag 


atcacacagc 


5820 


tactgcagga 


ggctctcagg 


atttgaatcc 


acctggtcca 


tctggctcca 


gcatctatat 


5880 
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gctttttttt ttgttggttt gtttttgaga cggac 5915 



<210> 17 

<211> 15 

<212> DNA 

<213> Artificial 

<220> 

<223> vk2581 G>C VIC probe sequence 

<400> 17 

tcatcacgga gcgtc 15 



<210> 18 

<211> 15 

<212> DNA 

<213> Artificial 

<220> 

<223> vk2581 G>C FAM probe sequence 

<400> 18 

tcatcaccga gcgtc 15 



<210> 19 

<2li> 20 

<212> DNA 

<213> Artificial 

<220> 

<223> PCR primer 

<400> 19 

ggtgatccac acagctgaca 20 



<210> 20 

<211> 23 

<212> DNA 

<213> Artificial 

<220> 

<223> PCR primer 

<400> 20 

cctgttagtt acctccccac ate 23 



<210> 21 

<211> 15 

<212> DNA 

<213> Artificial 

<220> 

<223> vk3294 T>C VIC probe sequence 

<400> 21 

ccaggaccat ggtgc 15 
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<210> 22 

<211> 15 

<212> DNA 

<213> Artificial 

<220> 

<223> vk3294 T>C FAM probe sequence 

<400> 22 

ccaggaccgt ggtgc , 15 



<210> 23 

<211> 20 

<212> DNA 

<213> Artificial 

<220> 

<223> PCR primer 



<210> 24 

<211> 22 

<212> DNA 

<213> Artificial 

<220> 

<223> PCR primer 

<400> 24 

gccaagtctg aaccatgtgt ca 



<210> 25 

<211> 15 

<212> DNA 

<213> Artificial 

<220> 

<223> vk4769 G>A VIC probe sequence 

<400> 25 

atacccgcac atgac 15 



<210> 26 

<211> 16 

<212> DNA 

<213> Artificial 

<220> 

<223> vk4769 G>A FAM probe sequence 



<400> 23 

gctccagaga aggcatcact 



20 



<400> 26 
catacccaca catgac 



16 
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<210> 27 

<211> 22 

<212> DNA 

<213> Artificial 

<220> 

<223> PCR primer 

<400> 27 

gtccctagaa ggccctagat gt 22 



<210> 28 

<211> 21 

<212> DNA 

<213> Artificial 

<220> 

<223> PCR primer 



<210> 29 

<211> 19 

<212> DNA 

<213> Artificial 

<220> 

<223> PCR primer 

<400> 29 

ccaatcgccg agtcagagg 19 



<210> 30 

<211> 20 

<212> DNA 

<213> Artificial 

<220> 

<223> PCR primer 



<210> 31 

<211> 20 

<212> DNA 

<213> Artificial 

<220> 

<223> PCR primer 

<400> 31 

aggggaggat agggtcagtg 20 



<400> 28 

gtgtggcaca tttggtccat t 



21 



<400> 30 

cccagtcccc agcactgtct 



20 
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<210> 
<211> 
<212> 
<213> 



Artificial 



32 
21 
DNA 



<220> 
<223> 



PCR primer 



<400> 32 

cctgttagtt acctccccac a 



21 



<210> 33 

<211> 20 

<212> DNA 

<213> Artificial 

<220> 

<223> PCR primer 

<400> 33 

atacgtgcgt aagccaccac 2 0 



<210> 34 

<211> 20 

<212> DNA 

<213> Artificial 

<220> 

<223> PCR primer 



<400> 34 

acccagatat gcccccttag 



20 
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